Mapping of breakpoints, and relationship to BCR-ABL RNA expression, in Philadelphia-chromosome-positive chronic myeloid leukaemia patients with a breakpoint around exon 14 (b3) of the BCR gene.
The BCR gene, on chromosome 22, is involved in the Philadelphia (Ph1) chromosome which is a characteristic cytogenetic marker of chronic myeloid leukaemia (CML). Breakpoints in CML occur within the M-bcr region (5.8 kb) which encompasses exons 12-15 (b1-b4), and the M-bcr can be conveniently divided into five zones by restriction mapping. One of these zones (3) contains exon b3 which can be either present or absent from the hybrid mRNA, even if it is present in the chimaeric gene. We have mapped the breakpoints around BCR exon b3 and related this to the type of RNA splice site expressed, in CML patients at diagnosis. Breakpoints within zone 3 were restriction mapped to one of six sub-zones and the site related to the type of RNA splice site. Two clusters of breakpoints within zone 3 were observed. One cluster was located around exon b3 and often resulted in deletion of exon b3 from the chimaeric gene. The majority of this cluster expressed b2-a2 spliced RNA, usually as a consequence of a deletion removing exon b3. The second cluster occurred within two sub-zones that spanned an Alu sequence, and 90% of this cluster exhibited b3-a2 spliced RNA. Furthermore, a greater number of patients had entered blast crisis if the RNA contained BCR exon b3 (8 of 10 patients), compared to those with b2-a2 spliced RNA (3 of 12 patients). The high degree of heterogeneity in the site of the breakpoint within zone 3 of the M-bcr, combined with the type of BCR-ABL hybrid mRNA expressed, further implicates BCR exon b3 in the pathogenesis of CML.